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AB • SU1589173 Enhanced accuracy and faster time for determining the solid 
phase content in the melt at the start of crystallisation during 
crystal pulling from the melt of metal oxides are ensured when the 
content amts. to 0.01-0.001 wt.%. The temp, and the electrical 
resistance are measured at the surface of the melt at periods of 30-60 
sec, and a time recording is carried out of the dependence on the 
resistivity temp, effect factor. The start of the crystallisation is 
judged from the change of the above value by 10-100 times. 

- The superheated melt is cooled at a rate of 25-50 deg. C/h and at the 
same time its resistivity is periodically checked using the reversible 
shifter (1), digital phase modulator (3) and sensing electrode (2) 
connected to temp, detector (5) of the data processor (7). The latter 
drives the indicator (8) and is linked to resistivity sensor (6). 

- ADVANTAGE - The unit accelerates the measurement of solids content 
during the cooling of the super-heated oxide metal melt. 
Bul.32/30.8.90 (3pp Dwg.No. 1/1) 

IW - METAL OXIDE MELT CRYSTAL START DETECT MEASURE TEMPERATURE RESISTOR 

MELT SURFACE RECORD TEMPERATURE RESISTANCE DEPEND 
IKW - METAL OXIDE MELT CRYSTAL START DETECT MEASURE TEMPERATURE RESISTOR 

MELT SURFACE RECORD TEMPERATURE RESISTANCE DEPEND 
INW - ELIFANOV YUM; KOSMYNA M B; VORONOV A P 
NC -001 

OPD- 1988-11-02 
ORD - 1990-08-30 
PAW - (VORO-I) VORONOV A P 

Tl - Metal oxide melt crystallisation - start detector measures temp, and 
resistivity at melt surface and records temperature-resistance 
dependence 




C003 COBETCHMX 

C0UHA/1HCTH4ECHMX 

PECnyB/lklH 



rOCMaAf^CTBEHHblR KOMMTET 
HPM fXHT CCCP 



(19) 



SU,.„ 1589173 A1 



(51)5 G 01 N 25/04 



OnMCAHME M30BPETEHMA 

K ABTOPCKOMY CBWAETE/lbCTBV 



1 

(21) 4615320/25-25 

(22) 02.11 .88 

(46) 30,08.90. Bwji. 32 
(72) A.n.BopoHOB, fO.M,EnH(i)aHOB, 
M . B . KoCMbma , B.B.HeKpacoB 
h B.C.Cy3Aajib 
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(56) ABropcKoe cBH^eTeJibCTBo CCCP 
508727, kji. G 01 N 25/02, 1974. 
KoHoBaJiOB O.M., KoHoBajroBa M.ff. 
Onpe^ejieHHe Ha^ajia KpHCTaJiJTH3auHH 

7KGS1& 30"*HTTpHGBQrO TpaHaTa no 3JieKT- 

PonpoBOAHMocra pacnjiaBOB .XapbKOB : 

BHHH MOHOKpHCTaJlJlOB . - MoHOKpHCTaJT- 

Jibi h TexHHKa, 1970, Bbin. 1, c. 21. 



(54) CITOCOE OnPEflEJIEHHfl HAMAJIA KPHC- 
' TAJIJTH3AUHH IJPH BblPAIllHBAHMH KPHCTAJT- 
J10B H3 PACTBOPA-PACnJIABA 
(57) H3o6peTeHHe othochtchk *H3hko- 
xHMHqec KOMy aHaJiH3y, a hmghho k cnoco- 
6aM onpe^exieHHH Havana KpHCTaj-uiH3a~ 

UHH npH BbipamHBaHHH KpHCTaJlJlOB H3 

pacTBopa-pacnjiaBa.. IIgjib H3o6pgtghhh - 
noBbimeHHe tomhocth h yMeHbineHHe B pe- 
mghh onpGAeneHHH npn c onepjKa hhh TBep- 
flOH 4>a3bi b pacnjraBe ot 0,01 ao 
0,001 Mac.% - flocTHraeTCH TeM, hto 
TennepaTypy h 3JiGKTpoconpoTHBjiGHHG 
H3MepHWT Ha noBGpxHoc th pacnjiaBa ne- 
PHoflHqecKH nepe 3 30-60 c, perHCTpn- 
pyioT Bp e Me h h yio 3 a b h c h mo c t t> reMnepa- 
TypHoro K034)4HUHeHTa sneKTpoconpo- 
thbjighhh, a o Ha^ajie KpHCTajijiH3an.HH 
cy,o;flT no H3MeHeHHio ero BejiHtiHHbi b 10- 
100 pa 3. 1 an. 



H306peTGHHe OTHOCHTCR K (j)H3HKO~ 

xHMHqecKOMy aHaJiH3y h Mo^er 6biTb 

HCriOJIb30BaHO B XHMHqeCKOfi npOMbllll — 
J16HHOCTH npH IJOJiy^eHHH KpHCTaJlJlOB H 
3 nHTaKCHaJTBHblX CJlOeB MGTaJIJlOOKCIlAOB . 

Uejibio H3o6peTeHHH hbjihgtch noBbi- 

UieHHG TOHHOC TH H yMeHbiueHHe BpeMG HH 

onpe,aejieHHH npH coAGpscaHHH tbgpaoh 
*a3bi B.pacnjiaBe ot 0,1 ao 0,001 Mac. %. 

Ha HepTeace H3o6pa?KeH0 ycrpoHCTBo 
jxjipl peaJiH3auHH npefljiaraeMoro cno- 
co6a. 

Cnoco6 ocymecTBjiHHDT cjieAyiouiMM 06- 

pa30M. 

PacrtJiaBjiHioT CMecb okhcjiob,. nepe- 
rpeBawT pacmiaB h oxjraacjj,aK)T ero co 



CKOpOCTbHD 25-50" C/tl. OAHOBpGMeHHO 

H 3MGp HK3T T 6 MTI G p a T y p y H 3 JIG KTpO C Onp O* - * 

thbjighhg Ha noBGpxHoc th pacnnaBa ne- 
PHoflHqecKH qepe3 30-60 c. h perHdpH- 
pywT Bp gmgh HyK> 3a BHCHMocTb Tewnepa- 
TypHoro K034)4)HUHeHTa sxieKTpoconpo- 

THBJ1GHHH, a O Ha^aJlG KpHCTaJlJlH3aUHH 
Cy^HT no H3MGHeHHK) ero EejlHMHHbl B 

10-100 pas. 

Yctpohctbo CpAGp^CHT 6jiok 1 nepeMC- 

U^eHHH, H3MepHTGJlbHfaIH SJieKTpOA 2, UIKjl- 
pOBpH <£a30Bblft MOAYJlHTOp 3, 6jlOK 4 

ynpaBJTGHHH, 6jiok 5 $HKcau,HH TGMncp.:!- 

Typbl, 6JIOK 6 <j)HKCaUHH SJlGKTpOCOTipo- 
THBJieHHH, 6J10K 7 06pa60TKH HH(JlOpM.t- 
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UMW , 6JIOK 8 HHAHKaUHH, THTeJIb 9 c 

pacTBopoM-pacn/iaBOM. 

BnoK 1 nepeMemeHHH coAepatHT pe- 
BepcHBHbift ABHraTejib c xoaobmm bhhtom. 

llHcJjpoBoft 4>a30Bb!H MOAyjiHTop 3 coAep- ^ 
*ht reHeparop cHHycoH^ajibHoro cnrHajia, 
npeo(5pa30BaTejib <fca30Boro CABHra, kom- 
MyjaTop h 6jiok CHHXpoHH3aiiHH , peBep- 
chbhwh cueT^HK, cxeMy CpaBHeHHfl H . jq 
3aAaiomee ycTponcTBo. 

Bjiok 4 ynpasjieHHa coAepjKHT TpHrrep 
h cornacyioiuHH Gjiok. 

Bjiok 5 (jbHKcaAHH TeMnepaTypbi co- 
AepacHT KCMMyTaTop, aHajioro-q^poBOH 15 
npeo6pa30BaTejib h perHCTp naMHTH, 

Bjiok 6 $HKcauHH 3JieKTpoconpoTHBJie- 
hhh coAepMT c^eTMHK HMnyjifecoB, cxe- 
My cpaBHeHHH, 3aAaiomee ycrpoHCTBo, '"■ 

GjIOK CHHXpOHH3au;HH. 

Bjiok 7 o6pa6oTKH HH<i>opMauHH co- 
A^pacHT BbmHcjiHTejiBHoe ycrpOHCTBo ru- 
na "3jieKTpoHHKa fl3-28", BxoftaiBtee b 
ynpaBjiHiomyio mhkp o cx e My ByMC-001 . 

Bjiok 8 h ham Ka u,hh coAepacHT AHcmieH, 25 
TepMoneMaTHoe ycTpowcTBo, cxeMy 3By- 

KOBOH CHTHaJTHSaAHH . 

MoM'eHT Hanajia KpHCTajiJiH3auHH on- 
peAejiHioT cjieAyioiUHM o6pa30M. . 

TTpH noMomii 6noKa 1 nepeMemeHHH 

H3MepHTeJlBHbIH 3JieKTpOA 3 nepeBOflHT B 

pewHM nepHOAHxiecKoro conpHKocHOBe- 

HHH B AeilTpaJlBHOH MflCTH THTJ1H 9 C 

pacTBopoM-pacnjiaBOM, KyAa b nocjie- 
AywmGM bboaht 3aTpaBKy. 

IIpH Ka^AOM KacaHHH pacnjiaBa ocy- 
mecTBJi^ioT H3MGpG hhg 8.ro TeMnepaTypbi 
h sneKTpoconpoTHBJieHHH, npHMeM 3Ha- 
neHHe TeMnepaTypbi nojiy^aioT b 6jioKe 5 
4>HKcaAHH TeMnepaTypbi, a 3 HaM eHHe ^ 
3JieKT.poconpoTHBJieHH53 , nocjie npeo6pa- 

3 OB3HHH B UH^POBOM MOAyJIHTOpe 3 - 

b 6noKe 6 $HKcaAHH sjieKTpoconpo- 

THBJieHHH. 

IlO BeJlH^HHe CKaMKa COnpOTHBJieHHH ^ 

b momght KacaHHH pacnjiaBa b u,h<}>pobom 



*a30B0M MOAyJiHTope 3 *opMHpyioT cur- 
Han ahh SjioKa 4 ynpaBjieHHH, ocy- 
mecTBjiHiomero peBepc ABHraTejin 6.noKa 
1 nepeMemeHHH. 

B 6jTOKe- 7 06pa60TKH HHc})OpMaUHH 
BbiqHCJIHIOT BeJTH^HHbl H 3 Me HGHHfl TeM" 

neparyp bI AT K = T^-T^^ , rfl * T ( - 
3HaMeHHe TeMnepaTypbi b momght Bpe- 
MeHH t^, T (t n .,)~ 3HaMeHHe? TeMnepa- 
Typbi B MOMeHT BpeMeHH t nM , H 3JieKT~ 

poconpoTHBJieHHH &r K = r ft v-r( tnMlf a 
3aTeM onpeAejiHioT BejiHMHHy hx otho- 

Pe3yjibTaTbi H3MepeHHH napaMeTpoB 
h peayjibTaTbi hx BbiMHCjie hhh b TaSjinq- 
HOH h rpa^HqecKOH 4)opMe bhboahtch na 
6jiok 8 HHAHKauHH. BejiHtiHHy ^3 K b 6jio- 

Ke 7 06pa60TKH HHtJJOpMaUHH Cpa BHH B3I0T 
C f^ MQKC. K n P H AOCTHxeHHH /3 k >> ft MQ KC 
BKJIKttiaiOT 3 By KOByiO CHrHaJTH3aAHlO. 3tot 
MOMeHT (JlHKCHpyiOT KHK HaMaJTO KpHCTajI- 
JlH3aUHH npH BbipaiAHBaHHH KpHCTaJTJIOB H3 

pacTBopa-pacnuaBa . .< 

0 o p m y A a H3o6peTeHHH 
Cnoco6 onpeAejieHHH Haqajia kphc- 

TaJIJlH3aAHH npH BblpamHBaHHH KpHCTaJTJIOB 

H3 pacTBopa-pacnjraBa okhcjiob MetajuroB, 
3aKJiioxiaK)mHHCH b p a c nji a b ji e hhh CMe c h 
okhcjiob, neperpese pacnjiaBa h oxjiaac- 
a^hhh ero co CKopocTbrcr 25-50 rpaA/^ 
c oAHOBpeMeHHbiM H3MepeHHeM TeMnepa- 
Typbi H 3JieKTpOCOnpOTHBJieHHH, O T- 
JlH^iaiOmHHC H TeM, HTO, C 

uejibio noBbnueHHH to^hocth h yMeHtme- 
hhh BpeMeHH onpeAejieHHH npn coAepjKa- 
hhh TBepAOH $a3bi b pacnjiaBe 0,01 - 
0,001 Mac.%, TeMnepaTypy h ajieKTpo- 

COnpOTHBJieHHe H3MepHK)T Ha nOBepXHOCTH 

pacnjiaBa nepHoflH^ecKH ^epe3 30-60 c, 
perHCTpnpyioT BpeMeHHyio 3aBHCHM0CTb 
TeMnepaiypHoro KosdxJiH u^neHTa 3JieKTpo~ 
conpoTHBJie'HHH , a o Ha^ajie KpHCTaji- 

JIH 33AHH CyA-HT HO H3MeH6HHK) ero BeJIH- 
MHHbl B 10-100 pa3. 
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